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MnFe2O4 nanoparticle was synthesized by a thermal decomposition method [1]. The prepared 

magnetic nanoparticles with a diameter of 5 mm pellet have been proton-irradiated with 0, 5 

and 10 pC/µm2 using MC-50 cyclotron accelerator. The average particle size was determined 

to be about 4 nm using a high resolution transmission electron microscope. The crystal 

structure of 0, 5 and 10 pC/µm2 proton irradiated nanoparticles was cubic spinel with the lattice 

constants a0 = 8.438, 8.425 and 8.417 Å, respectively, which suggest that it decreases due to 

getting weak of super-exchange interaction. The vibrating sample magnetometer was used to 

measure the magnetization curve under 15 kOe external field. The magnetization (MS) of 

prepared nanoparticles was 36.2, 35.6 and 35.1 emu/g, respectively, and the coercivity (HC) 

was 11.1, 11.3 and 12.9 Oe. Mössbauer measurements were performed with external field 

ranging from 0.5 to 50 kOe, to know localized nearest neighbor effects on effective field, and 

the temperature ranging from 4.2 K to room temperature. The Mössbauer spectra of the 

nanoparticles were analyzed by a least-squares fitting and considering relaxation effect with 

two hyperfine sextets of the tetrahedral and octahedral sites [2]. The superparamagnetic 

phenomenon was observed at room temperature with single absorption line of two sites and 

large relaxation frequency. The relaxation frequency decreased with proton irradiation, which 

has values of 164.0, 156.0 and 134.3 Γ/ħ, respectively. It suggests that the proton irradiation 

induces increase of the anisotropy energy for MnFe2O4 nanoparticles. Also, from the external 

field induced Mössbauer spectra at 4.2 K, it has observed that the canted angle of the hyperfine 

field between A and B sites was increased with proton irradiation. 
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